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fcj^;AcBf^(DMiai3b''SI?T^nTl/^^o (^$PJBa58- 17243 
1#. SIBfl©58-137832^) 



(2) 



7-7 2 5 1 5 



T'fe5©fc*>*^*>t)e.-rjEm^Lo (fgffi^itiij) t^u 

«im¥IS5t, KH2:^-9-M#^m#IS5{cg§8!^n^S 
^^±1^. EiS|]:b^fgJEi^lt{|iJ(cH«-r57xi';l'-b- 

tic it). ji^$nfcfgjEasj±ffl.'^iAi^w^j-:^oT 

22(ilfXh>. 23tinjt-.^7^>r>^*a-y h\ 
24«t!Xh>tf>. 25«^^>^lft^SLTI/-'5o 

i.rj^P23a(C<liL.>-<7 'J >'^'""27*^lHl^Br*g(Cffic^?n, 

ISyL^-^TU >i^27{iP3JS75riRl{c^J»*^^{tbTV>So d 

>;/<>lf><l^fL28*^J^fi!t^ti§o fl>L^-^TU>:^ 
27^1|KiW-r5n^i'7^i" >^a-y K23O±4S<0B3P23a 

{ca^gTjIoIfcn «y eyiixas?L29A^iiflp?n5o ffi^C^ 
'^TUi^^^27<Dn'y^tf>^-&?L28t, zi^^y-^Z/^ 



P F23CD±iSOn ^7 1! >'IiXifft?L29 i: «s (S'L^'^T 'J 

So D-y^tf>30tin-y i7t!>'iK^5ft?L29tcffi{-&$nx n 

>y tf >^^fL28tc^ LT aiiS S ffi i: ^ o T !/> 5 o 

a -y t! V30^ n -y ^ tf >^^^?L28{c tHiS:?-&Sfci62 

>y F23©T4ScD^-5>i'fft25*^JfJi$n§rjflP23d<Drt 
ffifc^t>cCDj4r^3i,32*^P3Ml:;^iP](cP^PB^t5V^Tz:ojg 
10 fig^nSo — 7?©»?g31{i3^^>-f--i'>'^n«y K23rt<D 
?S?L23e%/rLTP -y ^ e>'lRm29©Tg|5{C5l®$n 
i)o ftfi73<^)rftr832{i, HijlBfft?L23ei:iiffllz:(i:3:t-.i'-r 
>'^a-y K23lCjgfiit$nfcrEb?L23f^/rLTnj^k^7-r 
^ >^P<y F±4ig<DMP23a£D|^Sffi«D^t^?ftjg34{CPJ 

PL, c©^ttr^?S34^i^«^L^^7''; >^27fcffM^ns 

^^73[6]?L27b^J>LTP ^' (^^«^7L28<D±g|5fca. 

i'^>'i'tt25fC?ft?L25a*^jefig^tl, <lCDjft?L25a<D— 4S 

25a-i «n^-.^-r^>'^*P>y HTi^©iaP23d£Oi: C 5* 
20 T'JS^^nTV^So ^<D/c46, i'5yi'tt25CDlHlKB#?S 
?L25a{ir4}«31 .32lC32Sti:jia^n5o rft7L25a(DffiaS2 
5a-2 «i^U ViS*':/a>yi'20£Di^^— ^;l'a320' C0^1P20 
aO i: C 5 ^ ^ S o C ©gg P20aOa5^^tC t fijie 

Bic^n, ^'^>i>$ft25<OI5||te«f tC?47L25a{i?*}i37,38{C 

SSStCjSJl^tlSCttC^&Sc ^LTs ?4?L25a(D&M 
{i;^©J;-5tc|S^^n§o fiP*.> ^5:/^'ift25tD[Hlf543 
tc?a?L25atii>>— ^;l/ai5£Di4}i37i;3;t-.^-r'i' ^^^"P 
>y Ko»}fl3ii:<D)Saiix f;l/a5©?ft^38i:=i;^ 

30 i77-^ >^P<y KOa)f32i:(Daai:^55StCfT^^<. 
r4^37,38{i:i^ U >'^*:/P -y ^20rttcjg^$ni>rfi?L20 

:t-i';i'agS4ii:fcaffi^ns„ 

flFycDi'XT^ i:»«fi!t{COV^T|g2 .3 ,40^#M LTaTUi 

H 2 HRtf^ 4 0fcM ■^Sm]tm^^ )VMmQ^<D 
A P40aS fgJIiSShbffl ^ ;l'aSS4 1 'N© A P4 1 a«}*JE 
B£S43,44%/rLTV^y-r FIKi!l<D^^#45tcg^i^^ 

40 nso «gi^45{ii^iEtiJ±ffl*-r;i/aK4oxti®Ei^Jt 
tc J; t)0ff $^En:^fS]tciHifE-r§p-^ u-^^^^ts 

So r»BP^#47«ffl«r^)!i!tMT*fe5*^«^#45ft«l^, id 

{m?ftE^Bifs-r§o 48fi*^;L'^5i>^T'feSo 
45Rt>T»ggfl#47ii^aj-rs©jffliiHiss{c<toTi^©j; 3 tc 
iBKi^nSo ^2 0{c^-r«.«T-«:t'i';i'>-}?>7'46*>e) 
o?4jE{iBH^43^/^LT^^JE^^lltffl^^>'^asS4o (ii4 

50 0) tcSA^n, -:^fi]E*SJtffl;t-(';l'asS4i{±iH«44 



(3) 



«m20b cm 4 0) ^K>. 'j\—)-)\^mo' (Dmmyi 

*^ ^ > ^ W25l^ OJft TL25atC i o T 3 ^ f- ^' > y a 
y F 23«D?tib)g3HC 5131 L/C n:t-^Xf' V^^'n 
K23rt©rft?L23e J: n -y tf^SOOTiSlcf^ffl-T §o 
— a -y i7 ey30©±«<7)?SJE«i^<OllKT':r-l';l'^ 
Z/i^mcmif^o EP-^> u-y ^tf>fi^-&?L28(is }*7L27 
b,23f^^>LT. =i;?>^^-ri'>'^'n>y F23(7Pj4}i32A^:i7 
^ > ^ W25©?ft?L25ati: i c> T i>> — :>->'ba5©?fijt38tC 
SjiLfct*. ?*?L20c{caffl?ta, c:ntcj;|?jil^4i 

:&^>L. §£©44 (312 0) Ra'^iS^45^ST^ >^48 

tf >30{ia -y t? V^-&?L28(i:fp]A'>oT±7?tcf>t^^ 
tl, [5l7L28tCffi^5n?>tcSt)s n'y^lf>30t£:<fcoT 

27(D»:^fl>j:^g|5{±T{|iJ®ffi«^i:i.fci6^ trx h >t!> 

24£D{ji««ffl*fe5tciS<^t>. cin«3^i5'7^^'>^^p 

•y F23<D*?5!)fi*^;»;^ < ^SC i:A^^]gffiifiSit*^^«* 
i6JE^ltti:^0m5i:#tci£.^^#P45 (^2 0) St; 

MF^#470y U-yi' K45aSt>*47a*'«i(ia8^iiaSo "TS 

»)I>-}^>^46^i^S^iBEW44^/^LT^6lIifilH:ffl^S 

ffjii^4uca)i^n, — 7^S5jEiSiJtffl?ftjEaK4o«iHe 

43%:OLT:t'<;l'^'>'i748lcail^n?.o fftffii^ltffl?* 
EEjiK41{C#A?n/5:?ftffilim20c (^4 0) ^ifY 

?4!t38A'«i7^V^a6(DrS?t25alCj:oTi*^32tca 
ilSnfct^. a*i^T-'i'>'^'*t:i-y F®r4?L23f(caa 
}4?L27b^lgTa>y^t!>«-a-?L28J:t)a«yi7t! 
>'30©±atCf'^ffl-r;5o — 7?^ a-y ^t;>'l|XJft?L29COrS 
l±ti. ?4?L23e{C<i; 13 . r4?i31*'«rS?L25atCj;oT?*)t37 
{i:aji^n/-ci:#lc. j*?L20btc3aji^n. cc*^€)SB 
©43 (|g2 0) lSLZfmmm5^:f^hr:i--^ ;\y^>^ASlC 
r4E*^'ffitt^o C(D<i;3ti:LT. a>y^tf>30 (I|4 

la) (o±mzmi±tim^rmmi£-^ti^rcib. u-y^ 

e >30fi:TI^ L T □ -y kf >'{1^?L28A^ § o < 
LT, <l^L>'^TU>'^*27{i. «*>:^*<iDtoS±5biSO# 

«-r§o A><LT> tfX h>'tf>24^0{!i«li:fflJ^6*){i:T 
I^L. cniiW^a^n^.^T-^'^yn^y FOS^^/J^* 

j-:^±'D<i: 3 {c. c (Dnmmx^nm 3 ^Rtf^ 4 gfc^-r 

-So ^2iaicKLI3lfl#47{iM^LfcJ:3{c^Sl# 
45a»^tC|5]««LTE!l^?n, t!l#?S'\cD;t-r;l'm*&^ 
— ^S*)lCjiBfi-r5i::i:{cJ:t», a-y^fc?>30 (^3,4 
S) ^{ti6$-a:5?SE^]i4i>> «t)«^*^SS^{c^«R^ 

ns-t^tcf^ffl-rso t*eoT«»)Si^t^«^«j#45i:« 



m 2 0{cs^-r*ijffliiHiss5o{i-as{i:. x>y 

Ci:tc:^?.o dtDW^lHU^SOliv-r^nn^tf J.— ^7v' 
X■ri.i:LT^fi!^Sn. cf^SaUSS (CPU) 51 i:. 'J 
— F;t>'J^^r'J (ROM) 52i:, 5>^"A7^-trX^t 
U (RAM) 53i:, XtB:^:^^— F54i:, A/D^#|g§55t, CI 

>-9-56. l|2i^^Vi'ft-b>'9-57*^^ttP)nSo ^ 1 
20 j=\-58i:>^ffi^«$tlT. ^^i'^'W25 (^3,40) (D. 

i'ft-t^-9-57 (mzm (ixfXFU tf:a.-^Wl9a± 
CDl^ftlK-SgtC^rtffi^M^n. ^^>i'W25©. fi«J;^{±"72 

7a-^-^tc<};-StRA^««Q^Xa-y F-'l/^fciS 
Xa-y F>'l'r»aaTA^<£fflbTt>mi'\ 

i2fci^^ii;^i-tr>+>-6iA^Ka$n (.f^zmms^zmm 

F ViftH-b <t o T jEiBSJ±^«l»J L T t> 
^7>'^'ft-b>-9-57t±Am;^)>-K-F54(CS^?n. NEff 

40 ^stfGm^*^m«©^-r5>^T'A:b$n-5c 

•9-*^ e. ©{i^tiliR'^A/D^^iJiati: J: T A:^ ^ tii.o 
5 k!- ^ fil^^Jf -r 5 i6<D t!- F |HISS63%M 



(4) 
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?.o |g5iaA.B{iJ±i^i:b©*iJSli;i'-^:x^^LTv^;|,. 

Xt" -y :/S30T'(ix>'i/*>'[5II£iSjNERt>'®«Wl^ji;bPM 

t (om^^icn-r ^mmn"^^ <D&mtt^m^r ^ 

OV>y :r*'«a&f)o CPU51«X;^I^nfc*SijNERtfPMJ: t) 

>y ysmc^\.^xm^-t^^&mitti'^^&mtt(Dt^ a 

es) tiXx-yT'SSOtcJl^. ttai-ri.^;^)E;'3-tr>'-9-6i 
t,mnX'$>^i)^m^(DmW\^ igg < -y :/S60T'« 

-^fcliXT^-y^SyOtcil*^. HijiatDya-JIf^tDf^ffje 
J:t3b^i«iEi^i:i:*>SA^^MT. BuliKSJEilSJt©«-& (NO) 
fC{i4-|5|«]46Taito^#*^^fk Lfc fcfiJ^ L, Xt^ «y ZT 
smc'MtSo Xx>y yssoT'lilg 2 Htc^fJ: 3 AfcH:^ 

4^-h54d: DmmmsCOVUy-^ F45afCi?I^LT^m 
^45*^^n^T'tO{t£Ei^J:b{4« (Lo{4«) J;'3^JE*iStt; 

mmV. »J^fl^<D»SS^M.WTLTa>y^tf>30 (^3,4 

0) '\iDfm»j±^±s^-a:«!)s-r setter So - 

:«r, XT- -y :/S70(cfcv^TYes««-e'««ffii^i:kfc-r'<€ 

*^li3g! L T V ^ S t^cSg^ 5^ L T *5 D . X 7^ -y :/S 1 

(.mm) 3b^tT^tenTi/^5*^5*\ ip-&5aa^'*>s*>^ 
ipjSL, mo^m-^imicpimmsiiniULmicmL. mm 



■9-6 1 & tD/li;': L T ^^(c^:^^ 1 2lc *3 V ^TiaH 

!3^t>oTV^^V^^6{f (NO) V JMP^©X-r-y-7'^/W 
/^XLT^IISL. Yes«Di^-&{ili5l£feJt*'«afi8^nfci: 
LTii < X-r -y :/S120Ra'l30T-«g5^45Rt>'PfgP^#47 
'XCDjift^^^ LTX-r -y ZfSHOlcMiSo Xt -y -/SHO 

10 ^Wv «y ytc J: o r X -r «y :f S10St;20T-5t?«6 ^tltcM 

M<XT--y7'S140T^^$nfcjiS^^«^^JiioTii^ 

fcc:5TX'X<y-/S60tC*3V^T-l2>-9-a«77^FAB = 1 

ip-^, )K7ai:tXx-y:/'Sl60-ett[lll®:7n— JltTOl^, 

(Yes) tcti^-mcDyn— (c*5V^TlUJ6r<gE*ilhb7b^S 

T'Attl*JJ^-h54 (^2 0) J;t)«B5^P45St>*g^P=fl#47 
©^Vlx-y-l' K45a,47atCi!iaSLT. Wg|#45(D{aS^ 

H 2 0(c5^-r J: 3 ;&HiteM<i: OLofiSlc^ i9j^;?.;i.5aii 

A^lltT$ni)Ci;ic^i)o — 75r> Xx-yT'sieotr-Noco* 
-g-fcli, HfrxBLfcX-r-y:/Sl00Rt;ilOi:ra«ti:X'T>y 

T'SlQOtCioV^TIlft^iaJlif EP*.^^#45Ra*Pjg 
F^#47^tDjl«*'«^$tlTl^SA^S;!)^^W^L> Yes© 
< X X -y 7°S200T'MMjI;^ -b 1 P> CD m±) 

30 :^^SA->**iJS-r?.o *X-r-yyS200TKti:WO^^cfc 
f'J^Snfc^Pjtfs m.< X-r-y:/S210Ra'220T^^#4 
5St>T»1f^#47^cOa«^<#± LTXt- -y fS230l,cmtS 
Chicago XT--yysi90Rt;200TNoi:WS^ti 
fc«-a-(C t Xf- -y 7"S210St>"220^/ W^^X LTX-r -y 
7"S230{Cjttyo X-r -y yS230Tt±-tr 5 ^^Fab 

•rso BP-^. *xx>y7's230Tm w^-t>^i)mnx 

40 ^V'>ii^tc«X7^«yyS240tCjtat, 0^LfcJ: ^ ^{gEE 

X -y :/S10St>'20T'*i6 P.nfc3lK^ff tcWfS-r S;SiAc 
^m*^*i6e.n. igE< X-f-y7'S250T'j^iAc*WT^n« 

jis-rscfctc^So — :^XT-<y7's23o-eYesi:¥iJ^*n 
fc«-&{i, Xx-y:?"si40tcji*i. ibicy jL-^ ji'^—y 
tLrj^ikmm-ryy^-iSE.mtm. EP-^a^dytc^f? 
x-r-y 7'sl50T'Sl^T^a^l^sa«■r§ c tfc^So 

50 <DyjL-f)V-t-ytLxmmtt^i&s.mmict^tmc 



(5) 
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•y T'SZSO^tfBS L T t a V ^o 

/W/^X-r^o — 77NoCD^-&fC«^g|#45tiJEii3litHi,L 

fe^A^S*^^W^-ri.o Hn-5X7^-y7°S52-ei«J±iRiJt^ 
2:fJ^^ nX t -y T'SSST-^W-tr iz-y-Gl *'«ii5flE^ 
Jti:i^JPL:&v>«-&. XIBl«fcx-r>y:/S52-p{gJiaStk 
^ff i: *iJ^ ? nr ^> -y T'SSSf-b 1 *'«^SJIii!iStk 

Cfci:*iJWTL. i^<Xx«y7'S56T"b>'-9-Sm75yFAB 
^■fe-yh (Fab = 1) LTX7"'y7'S60fCjltyc:i:fC* 

EP-^ X-r >y ySSGTYes. X-r y rSSSTNoCDig-g-tC «X 
X "y yS54T*IE« fcflJBf U^ 7 7 ^Fab ^ U -b >y h (Fab 
= 0) LTi^cDXT--y7'S60(C3SO<li:{c^i.c 

m^K^TL s c t (c ct ?3 ffi*eit%^{b^-&s <fc 3 fc L^c 

^*82rttca^<OF^g|5%}g»J-r§iiJtfX h >'84A^iB^$n 40 
T. Ste^mcfSCTliJtfX h >'84«:fiJ{»lalSS90*^5.<O 

fi^^Sttfc tf X h >'|gt!ige86*^±Tii!j?Hi:?) c i: 

T'-CXUlfa.-^'. 14«jSiA<i^. 66{i;^iAi|HlK^^-ro 

Jt^SH^-rsH^i: LTXi/v?>|pli|toiSNEi;!a^SrtE 
:^PM^<gffl-ri.o 50 
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X:X^. KiEf -l)ya^''7Atis ^J®lHl^90rttDR0MtDRlf 
|5l«(cmS ^ > ^ ft S ^ timSBtPalPH^PiSfcltfTf 
aWtCXx <y 7S310B:t>*320(C*3V>TX Vv'i/lllliiitNE 

J:fv'-y7"li:<toTNE.PMJ;»3»3is:i:^§JEii3Si:b X 
EE^) ^'^j^^^n^o '^(cXx>y7S340T'«j^MjE:^ 

ili-rS) *^^$n, Xx^y^SSSOT-trV-y-^^^^i^F 

S^^vMi^lSPgtcSo TJEi^Jt% Rl^ i: -r ^ «J; 3 
^tc j3V^T{±X-r >y :/S330T*gfe^*nfc'^-XBEi^J±{C 
5 e. y -y ^ -tr >'-tt^7j<g-tr y^m(r:>mm^W^^^^ 
fc <J: o Ttf ?)nfc1^ tUfl^Stc-r ^MiE^iSl a ^Uo T 

X7^-y/S350TNo. En-5-t>-9-fcS^Am^:W-&lC{iX 

X >y 7S360X^-b J; o TSIg^ nfc«IE^I!i 

a M < X -y T^SSSO-efl^lJ S «t 3 

:&tfiEV'yy«:J.:ioTB^Sfr5]EffiJ±*g^^-r§o ^ 
*X-r -y 7'lc*5l5-^ffliES{i±82T -y 7-9— ^fcPI 

ft TXx -y 7'S350TYesCD^-&lC ^Xt^ -y T'SST 

T- -y 7S380{c5^-r J; 5 >y 7(c J; S^i£SIJ:b^j*^ 
■r ^ J; 9 a ^«/jNfl 0 tc LTXt- -y 

7S380tCjtty<li:{c:&^o CCDtiiE^aaicKbHU 

cDSIEffi a ' max^--<-XEEiPitb<fc K) Z^-f i. C i: (C^ :5o 
X -r -y T'SSaoT S ^SJEii^ljrbA^J*^ 5 ti i) , C c T'«]J6 
T jEi^Jt$iJP*ff En-^*JSJ[5]K90A^ ?> ojg^tca 

■if* tfx h yffiibSBse^^iijtrx h >84^g^ffii^j±{c 

fT^nSo fiP^. X7^<y7'S400T'(i5fe©X'r-y7'S330i: 

|5l«(cNE , PM i t> H^f § J: 3 rs.^'X^m^ -y T'tc J; 0 
a*i:^-i.jSiA(^^ (^-X;^iAc^W) *'5>*S$n5o 

i^jtcxx «y ys4iOT'{±WS. -b ^■y-sm^ ^ *^iz: 

JEi^tb i: |5l«|{i: ^Si^^ffllc T t «IE5aiI*'«llfT ^ n 
5 X -r -y 7S4 lO-eNo i: fij^ ^ tift Jl-^lc t±^-tr 

Xt" >y yS4 lOT-YestO^-a-tC «j^iAi^«B^jinillJtCt* S 



(6) 
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S440tC3t*i. 7.y-'y 7°S420A> 5> i: iRl^tC^^-T ^i^ots. 

«y :/S450T.'^iAc^tT5aiI. ip-^SiJfflI|HlSS90A^ ?>.'i^iAc 
l°]liS66^ST am-^iAiBt^^&liioTj^iAi^H J; O^iAc*^ 

^ ti«!»-r § C i: iS: i. o 
1^8. XT- -y yS420~440{c raa-f 5 tliEi* fc M L T {i± 

a<o X7^>>'yS430T«e:*;ffijE^Si3 -max 

4Otcov-T^9 0^#BaLTl«B^-r?>o S*6*)«t;t:i: L 

Ttin 6 m-vmm l fc-tr v-y-i^ w-'i^-^^- > i: mmr-& § 
fcs«EEagj±cRBF{c*fL. m&(Dmmsti't>^6iti^^ 

J;t)i^iT*^^^ni)o in*.. X7^-yrS341T'li:4-|HlcD-fe 
^^^latim a ^Ma^jA*-, X-7" <y :/S342-p^46llglWtc 

<J: D X7^-y 7'S341TOm;^3ffl a tCtBSt- ^ffiiSStbCR 
a^»tli-rSo ^•LT-^©XT-y7'S343T't±MlHl. S8 

7'S344TCRbf *'«CRati:IILV^*^S*^^#IIIt'S C tlc^ 

CRbf - d <CRa<CRBF + d S A^S*'"'?)*]^ 
^ o t*f o T X 7^ -y 7^8344 T-Yes fiJ^ $ tl fcil-& ti . 
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* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The compression ratio adjustable device which makes a compression ratio 
adjustable according to an engine's service condition, and a compression ratio detection 
means to detect an actual compression ratio, In the control unit which changes by the 
electronic spark timing controller made to light in ignition timing according to the 
compression ratio of the engine which detected with this compression ratio detection means 
The control unit of the adjustable compression ratio internal combustion engine possessing a 
sensor malfunction detection means to detect it when nonconformity occurs for the 
above-mentioned compression ratio detection means, and a failsafe means to be connected 
to this sensor malfunction detection means, and to fix a compression ratio to a low 
compression ratio side at the time of nonconformity generating. 

[Claim 2] The above-mentioned failsafe means is a control unit given in the 1st term of a 
patent claim characterized by fixing ignition timing to an angle-of-delay side further at the 
time of nonconformity generating. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the control unit of the internal combustion engine having the 
compression ratio adjustable device which makes a compression ratio adjustable according to a 
service condition. 
[Description of the Prior Art] 

An output can be made high, while combustion efficiency improves and being able to improve 
specific fuel consumption, if a compression ratio is raised in an Otto cycle internal combustion 
engine. However, if a compression ratio is made high, it will become easy to generate knocking. 
Then, making a compression ratio as high as possible is performed in the range which knocking 
does not generate, if a compression ratio changes further, in order for the desired value of 
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ignition timing to also change, a combustion pressure sensor, a piston location sensor, etc. 
detect an actual compression ratio, and control of ignition timing according to the compression 
ratio is performed. (JP,58-172431,A, JP,58-137832,U) 
[Problem(s) to be Solved by the Invention] 

According to the size of the compression ratio detected in control of ignition timing mentioned 
above, the ignition-timing map was selected, the map search was carried out, and suitable 
ignition timing is set up. That is, in the case of. the high compression ratio, ignition timing was 
specifically made into the delay side (ignition-timing Hi map activity), and in the case of the 
low compression ratio, the ignition-timing Lo map was used, it was made the advancing side, 
and the optimal ignition timing according to each combustion is set up. However, when 
nonconformity occurs temporarily in the conventional control unit which was mentioned above 
for compression ratio detection means, such as a combustion pressure sensor and a piston 
location sensor, Namely, it is judging a compression ratio to be Lo (low compression ratio side), 
although a concrete for example, actual compression ratio's is Hi (high compression ratio side), 
and using the ignition-timing Lo map which is the ignition-timing advancing side as a result. 
There is fear of the engine breakage by the aggravation of drivability and generating of 
knocking accompanying loss of power. 

This invention is offered in order to solve a **** trouble, and even if the above-mentioned 
sensor serves as abnormalities, it will hold the engine itself to a failsafe side. 
[Means for Solving the Problem] 

The compression ratio adjustable device 2 in which an internal combustion engine 1 makes a 
compression ratio adjustable in drawing 1 according to a service condition, It has the electronic 
spark timing controller 4 which is connected to a compression ratio detection means 3 to detect 
an actual compression ratio, and is made to light in ignition timing according to an engine's 1 
compression ratio. When nonconformity occurs for the above-mentioned compression ratio 
detection means 3 further according to this invention, a failsafe means 6 to fix a compression 
ratio to a low compression ratio side at the time of nonconformity generating is provided by 
connecting with a sensor malfiinction detection means 5 to detect it, and this sensor 
malfunction detection means 5. 
[Function] 

ignition timing for low compression ratios by which the tooth lead angle was carried out by not 
carrying out compression ratio adjustable control according to a service condition, but fixing a 
compression ratio to a low compression ratio side when nonconformity occurs for a compression 
ratio detection means •- with - **** it is made for knocking etc. not to occur even if it carries 
out 

[Example] 

In drawing 2 , in 10, an ignition plug and 16 show an inlet pipe and, as for the body of the 
internal combustion engine of a 4-cylinder, and 12, 18 shows a vacuum sensor, as for a 
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combustion chamber and 14. 19 is a distributor. 

Figs. 3 and 4 -■ the engine lengthwise direction cross section of one cylinder " a detail being 
shown - **** 20 in a cylinder block and 21, a connecting rod and 24 show a piston pin and, 
as for the cylinder head and 22, 25 shows the crankshaft, as for a piston and 23. 
This internal combustion engine has the adjustable device of a compression ratio in which it 
explains below. That is, fitting of the eccentric bearing 27 is carried out to opening 23a formed 
in the upper bed of a connecting rod 23 pivotable, and a piston pin 24 is inserted in this 
eccentric bearing 27. As for the eccentric bearing 27, thickness is changing to the 
circumferencial direction. The radial lock pin engagement hole 28 is formed in a part with the 
thickest thickness of the eccentric bearing 27. On the other hand, opening of the lock pin 
receipt hole 29 is radially carried out to opening 23a of the upper bed of the connecting rod 23 
which contains the eccentric bearing 27. The eccentric bearing is ****Gng) the lock pin 
engagement hole 28 of the eccentric bearing 27, and the lock pin receipt hole 29 of the upper 
bed of a connecting rod 23 mutually in the location of a graphic display the part with the 
thickest thickness turned [ location ] to the lower part of a connecting rod axis. Fitting of the 
lock pin 30 is carried out to the lock pin receipt hole 29, and it can appear fi-eely firequently to 
the lock pin engagement hole 28. 

In order to make a lock pin 30 haunt the lock pin engagement hole 28, two oil pressure paths 
are installed. That is, the oil grooves 31 and 32 of an arc shape set spacing to the inner surface 
which is 23d of openings in which the crankshaft 25 of the soffit of a connecting rod 23 is 
inserted, and are formed in it two at a circumferencial direction. One oil groove 31 is opened for 
free passage by the lower part of the lock pin receipt hole 29 through oil gallery 23e in a 
connecting rod 23. Opening of the oil groove 32 of another side is carried out to the arcuate oil 
groove 34 of the inner skin of opening 23a of a connecting rod upper bed through 23f of oil 
galleries formed in the connecting rod 23 independently of said oil-gallery 23e, and this arcuate 
oil groove 34 is opened for free passage by the upper part of the lock pin engagement hole 28 
through radial hole 27b formed in the eccentric bearing 27. 

Oil-gallery 25a is formed in a crankshaft 25, and end 25a- 1 of this oil-gallery 25a is installed till 
the place of 23d of openings of a connecting rod soffit. Therefore, oil-gallery 25a is opened by 
turns for fi-ee passage by oil grooves 31 and 32 at the time of a revolution of a crankshaft 25. 
Other end 25a-2 of oil gallery 25a are installed till the place of opening 20a of journal section 
20* of a cylinder block 20. The arcuate oil grooves 37 and 38 of the two independent 
include-angle directions same also into the part of this opening 20a as the above wiU be formed, 
and oil gallery 25a will be opened by turns for free passage by oil grooves 37 and 38 during a 
revolution of a crankshaft 25. And the location of oil-gallery 25a is set up as follows. That is, 
oil-gallery 25a performs a free passage with the oil groove 37 of the journal section, and the oil 
groove 31 of a connecting rod, and a free passage with the oil groove 38 of the journal section, 
and the oil groove 32 of a connecting rod by turns during a revolution of a crankshaft 25. 
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Oil grooves 37 and 38 are opened for free passage by the oil path 40 for high compression ratios, 
and the oil path 41 for low compression ratios through the oil galleries 20b and 20c formed in a 
cylinder block 20. 

The system configuration of this example with the compression ratio adjustable device 
constituted as mentioned above is explained below with reference to drawing 2nd [ the J, 3, and 
4. 

Inlet-port 40a to the oil path 40 for high compression ratios and inlet-port 41a to the oil path 41 
for low compression ratios are connected to the change-over valve 45 of solenoid actuation 
through hydraulic lines 43 and 44 about Figs. 2 and 4 . A change-over valve 45 is a rotary 
system change-over valve rotated in the direction of the arrow head in drawing by supplying 
the oil pressure from a lubricating oil pump 46 to the oil path 40 for high compression ratios, or 
the oil path 41 for low compression ratios selectively, and exciting solenoid 45a. Although the 
closing motion valve 47 is usually an open sand mold, at the time of change-over valve 45 
actuation, it suspends the oil supply to a valve gear system temporarily, and secures the 
actuation oil pressure of a lock pin 30. 48 is an oil tank. A change-over valve 45 and the closing 
motion valve 47 are driven as follows by the control circuit mentioned later. In the condition 
which shows in drawing 2 , the oil pressure from a lubricating oil pump 46 is introduced into 
the oil path 40 ( drawing 4 ) for high compression ratios through piping 43, and, on the other 
hand, the oil path 41 for low compression ratios is opened for free passage by the oil tank 48 
through piping 44. Therefore, oil pressure acts on the soffit of a lock pin 30 from oil-gallery 23e 
in a connecting rod 23, when the oil groove 37 of journal section 20' is open for free passage 
from oil- gallery 20b ( drawing 4 ) to the oil groove 31 of a connecting rod 23 with oil-gallery 25a 
in a crankshaft 25. On the other hand, it escapes from the oil pressure of the upper bed of a lock 
pin 30 to an oil tank 48 in the following path. That is, oil-gallery 20c is open for free passage, 
and, thereby, the lock pin engagement hole 28 is opened for free passage by the tank 48 
through piping 44 ( drawing 2 ) and a change-over valve 45 through a path 41, when the oil 
groove 32 of a connecting rod 23 is open for free passage to the oil groove 38 of the journal 
section through oil galleries 27b and 23f with oil-gallery 25a of a crankshaft 25. Thus, oil 
pressure acts on the soffit of a lock pin 30 ( drawing 4 ), since, as for an upper bed, a pressure is 
extracted, a lock pin 30 is energized up toward the lock pin engagement hole 28, and fitting 
comes to be carried out to this hole 28, and it is held by the lock pin 30 at this condition. In this 
condition, in order that the maximum eccentricity section of the eccentric bearing 27 may take 
a lower location, the location of a piston pin 24 becomes high relatively, and since the effective 
length of a connecting rod 23 becomes large, as for this, a high compression ratio is set up. 
Also when switching to a low compression ratio, the solenoids 45a and 47a of a change-over 
valve 45 ( drawing 2 ) and the closing motion valve 47 are excited. Then, a hydraulic pump 46 is 
shortly opened for free passage through piping 44 by the oil pressure path 41 for low 
compression ratios, and, on the other hand, the oil pressure path 40 for high compression ratios 
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is opened for free passage by the oil tank 48 through piping 43. 23f of oil galleries of a 
connecting rod is open for free passage, and the oil pressure introduced into the oil pressure 
path 41 for low compression ratios acts on the top face of a lock pin 30 from the lock pin 
engagement hole 28 through oil-gallery 27b, when an oil groove 38 is opened for free passage by 
oil groove 25a of a crankshaft through oil-gallery 20c ( drawing 4 ) in an oil groove 32. On the 
other hand, when an oil groove 31 is opened for free passage by oil-gallery 25a by oil-gallery 23e 
in an oil groove 37, oil gallery 20b is open for free passage, and oil pressure escapes from the oil 
pressure of the lock pin receipt hole 29 from here to an oil tank 48 through piping 43 ( drawing 
2 ) and a change-over valve 45. Thus, since oil pressure works to the upper bed of a lock pin 30 
( drawing 4 ) and a sof&t is decompressed, a lock pin 30 descends and it escapes from it from the 
lock pin engagement hole 28. In this way, the greatest eccentric section whose eccentric bearing 
27 is the stable state near the top dead center where the force is added most is located in an 
upside. In this way, the location of a piston pin 24 descends relatively, this makes the die 
length of an effective connecting rod small, and, as a result, a compression ratio becomes small 
setting out. 

As mentioned above, in this example, the eccentric bearing 27 as shown in Figs. 3 and 4 can be 
formed, and the compression ratio of desired height can be obtained by enabhng engaging and 
releasing of a lock pin 30. In addition, by the Seki dehiscence clausihum's 47 being excited by 
drawing 2 synchronizing with the time of change-over valve 45 excitation, as mentioned above, 
and intercepting the oil supply to a valve gear system temporarily, the oil pressure which 
operates a lock pin 30 (drawing 3rd [ the ] and 4) is raised, and it acts so that a switch may be 
attained certainly. Therefore, after a switch is demagnetized with a change-over valve 45, 
opens, and performs oil supply to the usual valve gear system. 

While the control circuit 50 shown in drawing 2 drives a compression ratio adjustable device so 
that it may generally become the optimal compression ratio by detecting an engine service 
condition ignition timing corresponding to [ detect an actual compression ratio with 
compression ratio detection means, such as a combustion pressure sensor and a piston location 
sensor, and ] the compression ratio " with " ****, although it also has a function as an 
electronic spark timing controller to light According to this invention, the abnormalities of a 
compression ratio detection means will be detected further, and the function as a failsafe which 
ignition timing also fixes to a low compression ratio side preferably again at a delay side will 
also be equipped with a compression ratio in the case of an abnormal occurrence. This control 
circuit 50 is constituted as a microcomputer system, and consists of a central processing unit 
(CPU) 51, a read only memory (ROM) 52, random access memory (RAM) 53, input/output port 
54, AID converter 55, and the bus 57 that connects between these elements. 
In order to detect engine operation conditions, the following sensor groups are prepared. The 
1st crank angle sensor 56 and the 2nd crank angle sensor 57 are prepared for a distributor 19. 
Confrontation installation is carried out with the detection piece 58 on distributor shaft 19a, 
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the 1st crank angle sensor 56 generates the crankshaft 25 (drawing 3rd [ the ] and 4) in every 
30 degrees, for example, a pulse signal, (NE signal), and it is used for this getting to know an 
engine speed NE. Confrontation installation is carried out at the detection piece 59 on 
distributor shaft 19a, the 2nd crank angle sensor 57 ( drawing 2 ) generates a pulse signal (G 
signal) every 720 degrees of a crankshaft 25, and this serves as a reference signal. 
Moreover, the vacuum sensor 18 is formed in an inlet pipe 16, and analog signal PM according 
to the pressure (inlet-pipe internal pressure) of the inhalation air introduced into an engine is 
generated. In addition, the throttle opening TA by the inhalation air content Q by the air flow 
meter which is not illustrated in addition to this and the throttle valve may be used for the 
sensor for detecting engine operation conditions. 

Although the combustion pressure sensor 61 will be installed in the combustion chamber 12 of 
each cylinder (refer to Figs. 2 and 3 ) and this sensor 61 will generate analog signal P according 
to the firing pressure of each cylinder in this example as a compression ratio detection means, a 
compression ratio may be detected by the piston location sensor which otherwise is not 
illustrated. 

The 1st crank angle sensor 56 and the 2nd crank angle sensor 57 which generate a pulse signal 
are connected to input/output port 54, and NE signal and G signal are inputted to 
predetermined timing. On the other hand, the vacuum sensor 18 which generates an analog 
signal, and the combustion pressure sensor 61 of each cylinder are connected to A/D converter 
55, and the signal from each sensor is inputted by A/D -conversion processing one by one. The 
combustion pressure sensor 61 of each cylinder possesses the peak hold circuit 63 for holding 
the peak value in the firing-pressure signal, and the maximum firing pressure in 1 cycle is held 
by this. 

A control circuit 50 performs a required operation based on the service condition detected by 
each sensor, and outputs a compression ratio control signal and an ignition signal fi-om 
input/output port 54. Ignition control equipment 66 consists of an ignition control circuit 
(ignitor) and an ignition coil, it connects with input/output port 54 and an ignition control 
circuit receives an ignition signal. On the other hand, an ignition coil is connected to a 
distributor's 19 center electrode, and high tension is distributed to the ignition plug 14 of each 
cylinder according to the revolution of distributor- shaft 19a. Input/output port 54 is further 
connected to the solenoids 45a and 47a of a change-over valve 45 and the closing motion valve 
47, and change control of a compression ratio is performed according to a compression ratio 
control signal. The program for realizing this actuation is stored in the predetermined field of 
ROM52. 

A flow chart explains actuation of a control circuit 50 below. Drawings A and 5 B show the 
control routine of a compression ratio. This routine can be made into the interruption routine 
performed for every predetermined crank angle and every predetermined time interval. It 
reaches step SlO first and the inlet-pipe internal pressure PM which is an engine speed NE and 

6/12 



[JP,07-072515,B] 



engine load central value is inputted in 20. An engine speed NE shall be calculated by the 
well-known approach with spacing of the pulse signal for 30 degrees of every crank angles from 
the 1st crank angle sensor 56, and the inlet-pipe internal pressure PM shall be calculated by 
another routine. 

At step S30, the compression ratio conditions which should be set up from an engine speed NE 
and the inlet pipe internal pressure PM are determined. That is, there is a map of which 
compression ratio of the height to the combination of a rotational frequency NE and the 
inlet-pipe internal pressure PM to set up in the predetermined field of ROM52 shown in 
drawing 2 . CPU51 will select a desired compression ratio from the inputted location survey NE 
and PM. And at the following step S40, if the compression ratio determined further this time 
puts whether it is a high compression ratio in another way, (Lo conditions) will be judged 
[ whether they are high compression ratio conditions (it is hereafter called Hi conditions) and ] 
for the present service condition. When the compression ratio which should be selected in this 
step S40 is a high compression ratio (Yes), it is judged whether it diagnoses whether the 
combustion pressure sensor 61 progressed and mentioned later is unusual to step S50, and the 
abnormality flag FAB in a sensor stands on it at continuing step S60. When FAB=0 [61 ], i.e., a 
combustion pressure sensor, is not accepted to be abnormalities, it progresses to step S70, and 
in the case of the last flow activation, a compression ratio looks at whether it is a high 
compression ratio, judges with the service condition having changed to (NO) for the first time 
last time this time in the case of the low compression ratio, and progresses to step S80. As step 
S80 shows to drawing 2 , excite from input/output port 54 to solenoid 45a of a change-over valve 
45, and processing which a change-over valve 45 switches to a high compression ratio location 
(Hi location) from the low compression ratio location (Lo location) tiU then is performed. At 
continuing step S90, synchronizing with this, it will excite to solenoid 47a of the closing motion 
valve 47, the oilway of a valve gear system will be intercepted, the actuation oil pressure to a 
lock pin 30 (drawing 3rd [ the ] and 4) will be raised, and it will return. In NO, on the other 
hand, in step S70, in Yes, the condition that the service condition which should be made a high 
compression ratio is continuing is shown, it progresses to step SlOO, and current judges 
whether it is whether in addition, energization (excitation) to a change-over valve 45 and the 
closing motion valve 47 is performed, and under [ processing 1 ******, and a change over valve 
45 arrives at Hi location, and subsequent steps will be bypassed and it will already return 
noting that it is demagnetized. 

It judges whether on the other hand, in Yes, it progressed at step Si 10, the output from the 
combustion pressure sensor 61 was detected, and the high compression ratio condition was 
actually attained in the combustion chamber 12. the step S from which the compression ratio 
has not switched yet and which continues noting that (NO) and subsequent steps will be 
bypassed, it will return and a high compression ratio wiU be attained in Yes, if it becomes the 
energization to a change-over valve 45 and the closing motion valve 47 is stopped by 120 and 
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130, and it progresses to step S140. step S140 -* for example, the ignition-timing map by which 
the angle of delay was carried out to high compression ratios which were illustrated " step S " 
ignition timing which ignition timing corresponding to the service condition searched for by 10 
and 20 was called for by map search, and was determined at continuing step S140 - with •* 
**** ignition is made and it will return. 

By the way, in the case of abnormality flag FAB=in sensor 1, in step S60, the processing which 
makes a low compression ratio attain like the case where it is judged with low compression 
ratio conditions at step S40 is made, that is, in the case of the last flow activation of both sides 
at step S160, it judges whether it was a high compression ratio, and, in the case of a high 
compression ratio (Yes), a low compression ratio should be attained for the first time in this 
flow last time - **, since it is judged Step S It will excite from input/output port 54 ( drawing 2 ) 
by 170 and 180 to each solenoids 45a and 47a of a change-over valve 45 and the closing motion 
valve 47, and processing switched to Lo location firom Hi location as shows the location of a 
change-over valve 45 in drawing 2 will be performed, step S which was mentioned above at step 
S160 on the other hand in No - it judges whether in step S190, the energization to that it is 
[ 45 ] under current processing, i.e., a change-over valve, and the closing motion valve 47 is 
made like 100 and 110, and judges whether in Yes, the current compression ratio was detected 
with the output from the combustion pressure sensor 61 at continuing step S200, and it 
switched to the low compression ratio, the step S which already switched at this step S200 and 
which will continue if judged the energization to a change-over valve 45 and the closing 
motion valve 47 will be stopped by 210 and 220, and it will progress to step S230. In addition, 
also when it reaches step S190 and is judged with No by 200, it reaches step S210, 220 is 
bypassed and it progresses to step S230. At step S230, it judges whether the abnormality flag 
FAB in a sensor stands, and the routine so far judges whether they are whether it is 
compression ratio adjustable control according to a service condition, and compression ratio 
control as a failsafe accompanying the abnormalities in a sensor. That is, ignition timing 
corresponding to the service condition which reached step SIO and was searched for by 20 on 
the ignition-timing map ****(ed) as an object for low compression ratios which progresses to 
step S240 at this step S230 when NO, i.e., a sensor, is not unusual, and was illustrated is called 
for, and at continuing step S250, ignition wiU be performed and it will return. On the other 
hand, when judged with Yes at step S230, it will progress to step S140 and an ignition-timing 
map will be further returned to an object for high compression ratios, i.e., the angle of delay, 
side after executive operation at a switch and step S150 as a failsafe. 

Although ignition timing is also controlled to an angle "of delay side while the compression ratio 
control routine by this example explained above makes a compression ratio a low compression 
side as a failsafe at the time of the abnormalities of a compression ratio detection means 
(combustion pressure sensor 61) if it summarizes, at least the failsafe which naturally makes a 
compression ratio a low compression ratio side has the knocking generating prevention 
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effectiveness, and may skip step S230 in drawing 5 in that case. 

Next, the abnormality diagnostic process of the compression ratio detection means relevant to 
drawing 5 step S50 is explained with reference to drawing 6 . 

First, at step S51, it sees whether it is under processing during a switch of a compression ratio, 
and, in Yes, this routine is bypassed. On the other hand, it progresses to step S52 which in No 
continues since a change-over valve 45 will be located in a compression ratio Hi or Lo location, 
and it sees whether it is the service condition which should judge from a service condition and 
should be made an amount-on-hand compression ratio, and, in Yes, in No, progresses to step 
S55 to step S53. Step S In the case of this example, in 53 and 55, it judges whether a current 
compression ratio is a high compression ratio by detecting the output of the combustion 
pressure sensor 61. Namely, even if judged with high compression ratio conditions at step S52, 
when the sensor 61 does not detect it as a high compression ratio at step S53, moreover, even if 
it is similarly judged with low compression ratio conditions at step S52, when a sensor 61 
detects it as a high compression ratio at step S55 Respectively it will judge that a certain 
abnormalities arose in a sensor 61, the abnormality flag FAB in a sensor will be set to it at 
continuing step S56 (FAB=l), and it will progress to step S60. On the other hand, when a 
service condition and a sensor output are in agreement, it will judge as Yes at step S56, and, in 
No, will judge that it is normal by step S54 at step S55, Flag FAB will be reset (FAB=0), and it 
will progress to the following step S60. 

In addition, since according to this diagnostics it can judge that it is unusual by the comparison 
with an actual service condition not only the case of the abnormalities in a sensor but when a 
compression ratio will not switch actually according to the nonconformity of compression ratio 
adjustable devices (a change-over valve 45, closing motion valve 47, etc.), the early detection of 
the failure can be carried out. 

as mentioned above " although explained taking the case of the internal combustion engine 
having the compression ratio adjustable device of two steps of height " this invention - a 
service condition " responding - a compression ratio " being stepless (multistage story) " also 
in the device to change, it is applicable. 

Drawing 7 is an engine partial schematic diagram to which it was made to change a 
compression ratio by changing volume of combustion chamber into a stepless story according to 
an engine*s rotational frequency and load. The subcylinder 82 which projected toward the 
upper part is formed in the upper part of a combustion chamber 80. In the subcyhnder 82, the 
subpiston 84 which slides on the interior is arranged, and when the carrier beam piston driving 
gear 86 moves the command from a control circuit 90 up and down according to a service 
condition in the subpiston 84, the volume of a combustion chamber 80, i.e., a compression ratio, 
is changed to the stepless story. In addition, also in this Fig., in 61, DISURIBYUTA and 14 
show an ignition plug and, as for a combustion pressure sensor and 19, 66 shows a firing circuit. 
The control approach in the case of applying this invention to the engine equipped with the 

9/12 



[JP,07-072515,B] 



above compression ratio adjustable controlling mechanisms is explained below with reference 
to drawing 8 . In addition, an engine speed NE and the inlet-pipe internal pressure PM are 
used as a factor which determines the compression ratio which serves as a target also in this 
example. 

Hereafter, the program to describe is stored in the predetermined field of ROM in a control 
circuit 90. Moreover, this routine can be made into the interruption routine performed for every 
predetermined crank angle and every predetermined time interval like a previous example. 
It reaches step S3 10 first and an engine speed NE and the inlet-pipe internal pressure PM are 
read in 320. And at step S330, a basic compression ratio (base compression ratio) is determined 
fi-om NE and PM by the compression ratio map which can take the value of various 
compression ratios so that it may illustrate, next, at step S340, the diagnostic process (it 
mentions later for details) of whether abnormalities occurred should do to the combustion 
pressure sensor 61 - it is judged whether the abnormality flag FAB in a sensor stands at step 
S350. by the way, the correction factor alpha based on the detection value further acquired with 
engine condition detection means, such as a knock sensor and a coolant temperature sensor, by 
the base compression ratio determined at step S330 in a device which cover a multistage story 
or a stepless story and generally make a compression ratio adjustable - with -- **** " the 
compression ratio which carry out amendment processing and be further conformable to a 
service condition with -- **** drive an engine be performed, therefore, the step S380 which 
reads the correction factor alpha calculated with each sensor output at step S360 at step S350 
when there are no abnormalities in No, i.e., a sensor, and continues " for example, an 
amendment map which is illustrated - with - **** - a target compression ratio is determined. 
Naturally, the approach of it not being limited to the above-mentioned map search, for example, 
adjusting correction value alpha* to a compression ratio is sufficient as the correction method in 
this step. 

In the case of this example which determines a target compression ratio on a map as shown in 
the processing S380 for progressing at step S370 at the step S350 in order to make a 
compression ratio fix to a low compression ratio side when abnormalities occur for the 
compression ratio detection means of combustion pressure-sensor 61 grade according to this 
invention therefore in Yes, and making a compression ratio into a low compression ratio, i.e., a 
step, alpha will be made into the minimum value 0, and it will progress to step S380. When 
adjusting correction value alpha' which was mentioned above about this amendment 
processing naturally, the greatest correction value alpha*max will be reduced fi-om a base 
compression ratio. When a target compression ratio is determined at step S380, the piston 
driving gear 86 makes the subpiston 84 moved to the location equivalent to a target 
compression ratio here based on compression ratio control executive operation, i.e., the 
command from a control circuit 90, for the first time. 

According to this example, in addition to a compression ratio, processing which also makes 
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ignition timing a failsafe, i.e., the angle of delay, side is performed like a previous example. 
That is, at step S400, basic ignition timing (base ignition timing) is determined by 
ignition-timing map which is illustrated from NE and PM hke previous step S330. Next, at step 
S410, it is judged again whether the abnormality flag FAB in a sensor stands. Since 
amendment processing is performed also in ignition timing like the compression ratio 
mentioned above according to this example, when judged with No at step S410, the correction 
factor beta calculated with each sensor group output is read, moreover, an amendment map 
which makes a correction factor beta the minimum value 0 in this example, progresses to step 
S440 in order to make ignition timing into a delay side at step S410 in Yes, and is illustrated 
similarly from step S420 " with - **** •- determine target ignition timing and pass a firing 
circuit 66 from the ignition executive operation 90, i.e., a control circuit, at continuing step 
S450 " target ignition timing - with - **** - ignition is performed and it will return from an 
ignition plug 14. 

In addition, the approach of it not being limited to the map search mentioned above about the 
correction method relevant to step S420-440, and otherwise adjusting correction value (include 
angle) to base ignition timing may be used. In this case, at step S430, maximum amendment 
include-angle beta'max will be reduced from base ignition timing. Moreover, the control which 
fixes only a compression ratio to a failsafe side is sufficient as the control routine explained 
above, it reaches step S410 in that case, and 430 is omitted. 

Next, the abnormality diagnostic-process step S340 in a sensor in this example is explained 
with reference to drawing 9 . Although it is the same as that of the sensor diagnostic routine 
explained as an underlying* concept in drawing 6 , a diagnosis is made by judging whether the 
value with which the current combustion pressure sensor 61 is equivalent to it is outputted to 
the target compression ratio CRBF determined at drawing 8 step S380 in this example. That is, 
at step S341, this sensor output value a is read and the compression ratio CRa which is 
equivalent to the output value a in step S341 from the map (or relational expression) of the 
compression ratio-sensor output beforehand defined experimentally at step S342 is computed. 
And in the following step S343, last time, the target compression ratio CRBF in the case of 
drawing 8 flow activation will be read, and it will be verified at step S344 whether CRBF is 
equal to CRa. It is desirable to be carried out by naturally considering the measurement error d 
experimentally searched for about this judgment, and it serves as a judgment of whether to be 
CRBF-d<=CRa<=CRBF+d in that case. Therefore, it judges that there are no abnormaUties in 
a sensor 61 when judged with Yes at step S344, the abnormaUty flag FAB in a sensor is reset, 
and it progresses to drawing 8 step S350, and when judged with No on the other hand, Flag 
FAB will be set and it will progress to step S350. 
[Effect] 

As explained above, when abnormalities occur for a compression ratio detection means 
according to this invention, irrespective of a compression ratio service condition, by turning on 
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a low compression ratio side, generating of knocking can be prevented and the danger of engine 
breakage can be avoided. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Drawing 5 consists of Fig. [ 5 / 5 and / B ] A. drawing 1 — block diagram [ of this invention ]; 
— block diagram [ of an example in case drawing 2 switches a compression ratio by two 
steps of height ]; — detail drawing-of^longitudinal-section [ of the combustion chamber part 
of one cylinder / in / in drawing 3 / drawing 2 ]; — cross-sectional-view; to which drawing 4 
met the drawing 3 IV-IV line — B Figs. [ 5 and 5 ] A actuation of the control circuit in drawing 
2 Drawing 6 Shown flow chart drawing; processing of drawing 5 step S50 shown flow chart 
drawing; — drawing 7 — a compression ratio — rough block diagram [ of the example in the 
case of it being stepless and switching ]; — flow chart drawing; which shows actuation of a 
control circuit [ in / in drawing 8 / drawing 7 ] — flow chart drawing showing [ 9 ] processing 
of drawing 8 step S340. 

10 80 [ .. Inlet pipe, ] .... An engine, 12 .. A combustion chamber, 14 .. An ignition plug, 16 18 .... 
A vacuum sensor, 19 .. A distributor, 22 .. Piston, 23 .... A connecting rod, 24 .. A piston pin, 
25 .. Crankshaft, 27 .... Eccentric bearing, 29 .. A lock pin engagement hole, 30 .. Lock pin, 40 .... 
The oil pressure path for high compression ratios, 41 .. The oil pressure path for low 
compression ratios, 45 .. Change-over valve. 47 [ .. A combustion pressure sensor, 66 / .. A 
firing circuit, 82 / .. A subcylinder. 84 / .. A subpiston, 86 / .. Piston driving gear ] .... 50 A 
closing motion valve, 90 .. 56 A control circuit. 57 .. A crank angle sensor, 61 



[Translation done.] 
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the low side. 

CONSTITUTION: An internal combustion engine 1 comprises a means 2 for 
varying compression ratio corresponding to operating condition, means 3 for 
detecting actual compression ratio and means 4 for controlling ignition 
timing corresponding to the detected compression ratio. Means 5 for 
detecting abnormality in the means 3 is provided in such arrangement A 
fail-safe means 6 for fixing the compression ratio to low side upon 
detection of abnormality through the means 5 is further provided. Upon 
occurrence of abnormality in the means 3, compression ratio is fixed to low 
side regardless of operating condition so as to prevent knocking and the 
like. 
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